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Abstract. The present research concerns the use of organic selenium (Sel-plex) in quantities 
of 0.03 mg/kg grained fodder, in the nutrition of breeding carp (Cyprinus carpio), Lausitz variety (for 
short carp) three summers old. Nutrition has been carried out during 47 days before naturally directed 
reproduction, from which carp fry resulted. The aim of this study is to investigate the effect of organic 
selenium on morphological traits and survival of carp fry and later carp juvenile carp. 
The experiment was placed at Martinesti farm (Cluj County) and used two breeding families: 
an experimental one (2 ♂ 1 ♀) and a witness one (2 ♂ 1 ♀); reproduced naturally in two pools 
offering the same conditions. After reproduction, hatching and larval morphological characteristics 
were studied on resulting fry and juveniles. During exogenous feeding fry were fed with powder milk, 
containing for the experimental group 0.03 mg organic selenium/kg fodder. After this growth stage of 
8 days there were no significant morphological differences between the two groups. 
From this point on a juvenile stage followed, when feeding was carried out using 50% powder 
milk and 50% corn flour; improved with 0.03 mg organic selenium /kg fodder for the experimental 
group. At the end of this stage there were significant differences in terms of average body weight: the 
control group showed an average weight of 0.5996±0.2269 g/specimen and its variability of 37.84% 
compared to the experimental group which recorded a higher average weight of 0.6212±0.2267 
g/specimen and a variability of 36.49%. 
 




Selenium is a nutrient recommended for fish feed in an amount of 0.1-0.5 mg/g fodder 
daily diet (Lemly, 2006; Hodson and Hilton, 1983). Although the selenium deficiency 
symptoms vary from one species to another, the metabolic functions of selenium are essential. 
This is because the main functionality of peroxidise (an essential enzyme) in the fish body is 
dependent on selenium (Sibonani, 2003).  
Low level of selenium in fish diet may leads to weight loss, reduced growth, cataracts, 
anemia, muscular dystrophy and even mortality (Bell et al., 1986). The lack of selenium is 
also associated with oxidative stress: an imbalance occurred between oxidant and antioxidant 
agents of oxygen and nitrogen (Pierce et al., 2004). Selenium helps the body assimilation of 
methionine in fish by binding its amino acid and passage in the body (Iordache et al., 2009).  
Following its inclusion in the body, selenium is an integral part of many enzymes and 
seleno-dependent protein, which may have many roles in growth, reproduction and immunity 
(Power, 2007). A seleno-dependent enzyme, glutathione peroxidise, is found in all tissues in 
which oxidative processes occur and is considered as ''emergency'' enzyme responsible for 
preventing oxidative stress (Kohrle et al., 2000). 
The administration of optimal quantities of organic selenium leads to a series of 
positive effects on fish body, such as lowering the fodder conversion rate, preventing meat 
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oxidation, increased antibody number, faster growth rate, improved meat quality and 
reproduction: survival rate increased to hatch, to prevent teratogenicity (Lemly, 2006). 
The goal of this paper is to present results on the influence of organic selenium (Sel-
plex) on morphological characteristics and survival of the fry and juvenile carp (Cyprinus 
carpio), Lausitz variety (for short carp). 
 
MATERIALS AND METHODS 
 
The experiment was conducted at Martinesti farm, located in Cluj County, during the 
period 26.03.2010 to 28.06.2010, on two families of breeding: a witness (2 ♂, 1 ♀) and an 
experimental (2 ♂, 1 ♀) and their offspring (fry and juveniles). These families consist of three 
years old breeding.  
Before naturally directed reproduction they were populated by sex (26.03.2010) in 
four pools (2 with females and 2 with males) that offered the same growing conditions (Fig. 
1.A.). Feeding was done manually, daily at 9 am using pelleted fodder consisting of mixed 
nutrients: 38% protein, 5% fat, 3.5% cellulose, 9% moisture, 1500 IU vitamin A/kg fodder. 
The experimental family received organic (Sel-plex) in powder, from Alltech Company, 








Fig. 1. General outline of the popular breed (A) before breeding and (B) at reproduction 
 
On 14.05.2010 families were formed (Fig. 1.B) and reproduction was carried out in 
natural directed system. 
After reproduction the larval stage followed, but this was not taken into account in the 
present study, which concerns the progress of fry and juvenile. During fry growth stage 
(26.05.2010 to 02.06.2010) and the growth of juveniles (03.06.2010 to 28.06.2010), 50 copies 
of fry/juvenile from each batch were monitored daily. Microscopic measurements have been 
carried out along with somatic monitoring in order to analyze morphological changes during 
these stages of development and the timing when fry pass to juvenile stage. 
Fry feeding started on 26.05.2010. Feeding was carried out manually in three portions 
per day at 8 am, 13 am and 18 am. Fodder was composed of powder milk. The experimental 
group received 0.03 mg organic selenium (Sel-plex)/kg fodder. 
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Juveniles feeding began on 03.06.2010. Feeding was carried out manually at 50 cm 
from the shore, in three portions per day at 8 am, 13 am and 18 am. Fodder was composed of 
50% powder milk mixed with 50% corn meal, improved with 0.03 mg organic selenium (Sel-
plex)/kg fodder for the experimental group. 
During the experiment, from reproduction start (14.05.2010) till the end of juvenile 
growth (28.06.2010) the natural water quality was monitored (color, organic matter, nitrite, 
nitrate and iron) every 7 days. pH, oxygen and temperature three times a day before feeding. 
To establish objectively the development of morphological characters of fry and 
juvenile a number of somatic measurements were carried out. These were meant to highlight 
the value of body length and weight. These somatic measurements are: total length: measured 
from the tip of the snout to the line joining the tips of the tail fin lobes (Turliu, 2010); and 
body weight was established by weighing.  
On the basis of these somatic measurements and body weight the following 
parameters and indices were calculated: 
 a) Specific speed of growth. Is calculated to determine the growth of fish in a 
population, with the relationship: 







where: C = specific speed of growth, L1 = initial length of fish in cm, l2 = long fish at the end 
of growth in cm, t1 and t2 = time from beginning to end of growth for which speed is 
calculated, 0.434 is the constant of transition from the natural logarithm to the decimal 
logarithm (Horvath, 2005). 
 b) Increase growth: SC = final weight-initial weight individuals to individuals. 
c) Average growth rate g/day: Rm = average body mass g/No. experimental days. 
To determine the number of copies that have survived the end of the experiment 
juvenile was harvested from the two polls and counted. 
Statistical processing of results was performed with ANOVA program, Dunnett test. 
 
RESULTS AND DISCUSSION 
 
Results on fry growth stage. During this period the fry nutrition is both endogenous 
(from the yolk sac) and exogenous. This growth stage extends to the first appearance of scales 
(Turlui, 2010). 
The physical characteristics of water throughout the stage of fry fall were in agreement 
with the species requirements (color, organic matter, nitrites, nitrates, iron, and dissolved 
oxygen pH). Water temperature had an average of 20.25±1.005°C with a variability of 4.93% 
during the fry growth stage 26.05.2010 to 02.06.2010. Water quality was the same in both 
pools, that’s why we don’t offer here different presentation for separate pools. 
Fry feeding has begun a day before the withdrawal of the yolk sac, 26.05.2010 the 
feeding procedure and the juvenile behavior are described in Tab. 1. Evolution of body 
weight, growth rate and morphological changes occurring in the fry of carp (Cyprinus 
carpio), Lausitz variety, can be observed in Tab. 2-4 and Fig. 2.  
Comparison of the evolution of the average weight of carp fry (Cyprinus carpio), 
Lausitz variety, in the two groups shows insignificant differences between them. At this stage 
of development is noted that both groups have a high variability of the body weight, with 









Comments: Fodder composition: powder milk + (Sel-plex) for the experimental group 
(0.003 mg/kg powder milk) 
26.05.2010 Feeding is done by spraying the fodder on the basin. Fry swim to the surface and 
accidental ingestion occurs. 
27.05.2010 Feeding is done by spraying on the basin. Fry swim to the surface and ingestion occurs 
accidentally or deliberately. Attendance at fodder is achieved after 5 minutes of feeding. 
28.05.2010 Feeding is done by spraying the fodder on the basin. Fry swim to the surface and wanted ingestion occurs after 3 minutes. 
29.05.2010 Feeding is done by spraying the fodder and nest on the basin. Fry swim at about 3-5 cm from surface. Ingestion is done after one minute of feeding. 
30.05.2010 Feeding is done by spraying the fodder and nest on the basin Fry swim at about 5-8 cm from surface. Ingestion is made after one minute of feeding. 
31.05.2010 Feeding is done by forming nests. Fry swim at 8-10 cm from the water surface. Ingestion is made in less than one minute from feeding. 
01.06.2010 Feeding is done by forming nests. Fry swims at 10 -15 cm from the surface. Ingestion is 
accomplished in 1 minute. 




Tab. 2  
Morphological characteristics of carp fry (Cyprinus carpio), Lausitz variety 
 
Date Observations on morphological and behavioral carcteristicilor (n = 50/batch) 
27.05.2010 
Body is of transparent yellow colour with green spots, bladder fin is clearly visible 
through the body, as well as fodder intake, eyes are coloured in yellow and black and they 
are the most visible part of the head. 
28.05.2010 
Bladder fin is visible through the body, the body colour intensity is greater, the number of 
spots increases with the preferred green head and back side of the body, young fish swim 
actively in water weight and fodder intake is visible through the body. 
29.05.2010 Bladder fin is visible through the body, young fish swim actively in water weight and fodder intake is visible through the body, blood circulation can be seen through the body. 
30.05.2010 Bladder fin is visible through the body, the body begins to be coloured and spine, 
abdomen begins to increase in volume and the amount ingested is increasing. 
31.05.2010 
Blood flows through the whole body and heartbeats are visible through the body, bladder 
fin is visible through the body, as well as the spine, and yellow colour extends over the 
entire body except the abdomen. 
01.06.2010 
Eyes are more visible and of deeper yellow colour; black and small red dots appear on the 
body; fins begin to be coloured with green and black dots, while they were colourless 
before; and the blood still visible through the body. 
02.06.2010 Fry begin to resemble more and more to adult body shape; body is yellow with green spots 




Fig. 2. Morphological characteristics of fry carp (Cyprinus carpio), Lausitz variety 
 
Tab. 3 
Developments in body mass of carp fry (Cyprinus carpio), Lausitz variety 
 
Date Specification Control group (n=50) Media ±sd / V% 
Experimental group  (n=50) 
Media ±sd/V% 
L [mm] 7.72±0.249/0.78 7.73±0.559/7.23 27.05.2010 W [g] 0.0030±0.0012/29.26 0.0031±0.0009/21.95 
L [mm] 8.11±0.360/4.43 8.12±0.380/4.67 28.05.2010 W [g] 0.0041±0.0011/26.82 0.0041±0.0010/24.39 
L [mm] 8.29±0.423/5.10 8.32±0.427/5.13 29.05.2010 W [g] 0.0042±0.0012/28.57 0.0042±0.0012/28.57 
L [mm] 8.52±0.426/5.19 8.78±0.530/5.97 30.05.2010 W [g] 0.0044±0.0013/29.54 0.0044±0.0013/29.54 
L [mm] 9.37±0.827/8.82 9.42±0.936/9.93 31.05.2010 W [g] 0.0056±0.0017/30.35 0.0057±0.0018/31.57 
L [mm] 9.99±0.948/9.49 10.12±0.992/9.93 01.06.2010 W [g] 0.0079±0.0023/29.11 0.0081±0.0021/32.09 
L [mm] 10.01±1.042/10.40 10.21±1.080/10.57 02.06.2010 W [g] 0.0097±0.0029/29.89 0.0099±0.0033/33.33 
W –weight; L –total length; sd –standard deviation; V% -variability; n -number of copies. 
 
Tab. 4 
Growth rate of carp fry (Cyprinus carpio) of two groups 
 
Specification Control group (n=50) Experimental group (n=50) 
Specific speed growth [cm] 0.235 0.236 
Average growth rate [g] 0.0011 0.0011 
Increase growth [g] 0.0067 0.0068 
 
Results on the growth stage of juveniles. The juvenile period is characterized by an 
exclusively exogenous feeding, since it the body becomes clothed with scales, and 
morphological characteristics are similar to those of adults (Turlui, 2010) (Fig. 3).  
At this stage of growth water temperature averaged 20.37±3.365°C, with a minimum 
temperature of 14.7ºC and maximum 26.3°C. Water or other employed physical parameters 
were in agreement with the species needs. 
At the end of the experiment the average body length in the two groups of juvenile 
(control group 33.31±3.948 mm and 33.48±3.992 mm for the experimental group) show 
insignificant differences between them, tables 5-6. Comparing the average body length value 
recorded in our experiment with the results from literature: e.g. 25-30mm (Horvath, 2005); 
reveal that they are in agreement with literature values, being even higher than such values. 
Average weight related to the two groups, control group (0.5996±0.2269 g/specimen) 
and the experimental group (0.6212±0.2267 g/specimen) shows significant differences 
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between the two groups in the favor of the experimental group. The food supplementation 
with Sel-plex positively influenced the weight gain of juvenile carp (Cyprinus carpio), 
Lausitz variety. 
Tab. 5 
Evolution of body mass for juvenile carp (Cyprinus carpio) 
 
Date Specification  Control group (n=50) Media ±sd / V% 
Experimental group  (n=50) 
Media ±sd/V% 
L [mm] 10.98±0.380 / 3.46 11.12±0.760 / 6.83 03.06.2010 W [g] 0.0135±0.0041 / 28.47 0.0139±0.0049 / 41.88 
L [mm] 12.12±1.09 / 8.99 12.65±1.12 / 8.85 06.06.2010 W [g] 0.0316±0.0102 / 37.97 0.0319±0.0112 / 35.1 
L [mm] 18.81±1.963 / 10.43 18.89±1.982 / 10.49 09.06.2010 W [g] 0.0539±0.0290 / 53.80 0.0551±0.0302 / 59.09 
L [mm] 18.90±2.143 / 11.33 19.01±2.154 / 11.28 12.06.2010 W [g] 0.0803±0.0460 / 57.28 0.0831±0.0492 / 59.20 
L [mm] 23.95±2.780 / 11.60 24.01±2.894 / 12.05 15.05.2010 W [g] 0.1587±0.1067 / 67.23 0.1635±0.1087 / 66.48 
L [mm] 28.96±3.360 / 11.60 29.03±3.380 / 11.64 18.05.2010 W [g] 0.2643±0.1981 / 74.95 0.2781±0.205 / 73.71 
L [mm] 29.03±3.407 / 11.62 29.69±3.418 / 5.97 21.05.2010 W [g] 0.3763±0.1947 / 51.74 0.3811±0.1967 / 51.61 
L [mm] 29.95±3.447 / 11.09 29.98±3.503 / 9.93 24.05.2010 W [g] 0.4425±0.2404 / 54.32 0.4572±0.2392 / 52.31 
L [mm] 33.31±3..948 / 11.85 33.48±3.992 / 11.92 28.07.2010 W [g] 0.5996±0.2269 / 37.84 0.6212±0.2267 / 36.49* 
W –weight; L –total length; sd –standard deviation; V% -variability; n -number of copies. 
 
Tab. 6 
Growth of juvenile carp (Cyprinus carpio), the two groups 
 
Specification Control group (n=23682) 
Experimental group (n=23694) 
Specific speed growth [cm] 0.102 0.105 
Average growth rate [g] 0.023 0.024 
Increase growth [g] 0.5861 0.6073 
 
 
In terms of morphological changes that took place in the body there were less changes 
at this stage of growth as juveniles on 06/09/2010 began to resemble the adult form of the 









Morphological characteristics and behavior of juveniles of carp (Cyprinus carpio), 
Lausitz variety, during feeding 
 
Date Observations on morphological and behavioral 
03.06.2010 
Body color is yellow with green spots; in the back is covered with scales, fins bladder is 
partially visible through the body, body size resemble the adult form, juvenile swims 
deep. 
04.06.2010 
Bladder fin is only visible in the rear through the body, the body is covered with scales 
over the entire body except the abdomen, juveniles swim in deep groups at more than 20 
cm. 
05.06.2010 Bladder fin is visible only for few specimens; the body is covered around 90% with 
scales. 
06.06.2010 
Fin bladder is not visible through the body, body aspect of juveniles is the same as the 
adult form; the body is completely covered with scales; juveniles swim deep or in 
groups. 
09.06.2010 Juvenile body aspect is alike to adult form of the species and its variety, swim in groups 
or alone in deep water. 
 
Survival of juveniles. Analyzing the number of surviving individuals we obtain 
insignificant differences between the two groups although the number of copies of juvenile is 
higher in the experimental group: 23694 copies compared to 23682 copies of control 
juveniles. 
Comparing the results achieved in our experiment, regarding the number of copies of 
juvenile surviving from a family of breeders, with results from the literature: e.g. 17000 
copies juvenile/family (Grozea, 2002), it can be noted that our results are within the literature 




− Administration of organic selenium (Sel-plex) in a dose of 0.03mg/kg fodder positively 
affects body mass uptake in juvenile carp. In our experiment the average body weight of the 
control group is 0.5996±0.2269 g/exemplar and of the experimental group 0.6212±0.2267 
g/exemplar, resulting in significant differences in the favor of the experimental group. 
− Variability of body weight in the two groups is large and very large, between 28.47% 
and 74.95%; even if their origin is from the same family with the same 3 years old breeding 
carp. 
− Administration of organic selenium (Sel-plex) in a dose of 0.03 mg/kg fodder did not 
affect in terms of morphological development fly and juvenile carp (Cyprinus carpio), Lausitz 
variety. 
− It appears that administration of organic selenium (Sel-plex) in a dose of 0.03 mg/kg 
fodder causes not only a greater increase in weight but also positively affects the survival rate 
of juvenile from the experimental group. Statistical differences between groups are 
insignificant. 
− The use of organic (Sel-plex) proved to be beneficial in raising juvenile carp (Cyprinus 
carpio), Lausitz variety. The obtained growth performance and survival rate require testing of 
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